Analysis of signal transduction stimulated by gonadotropins in granulosa cells.
Gonadotropins exert their effect on ovarian follicular cells through the activation of the hormone sensitive adenylate cyclase and consequent elevation of intracellular cyclic AMP (cAMP). Desensitization to the hormone in cultured primary granulosa cells can occur within a short period and internalization of the hormone-receptor complex has been observed both in vivo and in vitro. It was recently documented that the gonadotropins as well as cAMP activate MAP kinase (MAPK) in granulosa cells. Moreover we discovered that specific inhibitors of extracellular signal-regulated kinase phosphorylation, 1 and 2, augment steroidogenesis in granulosa cells up-regulating steroidogenic acute regulatory (StAR) protein expression, and that this modulation is blocked by specific inhibitors of protein kinase A. It is therefore suggested that gonadotropins may activate both stimulatory and inhibitory pathways which regulate steroidogenesis. Moreover the ratio between the activity of these two pathways may determine the rate of steroidogenesis, and rapid activation of MAPK may account as part of the mechanism of desensitization to the hormonal action. Steroidogenic factor-1 and DAX-1 may be involved in the regulation of the MAPK-dependent attenuation of steroidogenesis, since they exhibit sites that could be potentially phosphorylated by the MAPK cascade.